General
1-(2-Chloroethyl)piperidine hydrochloride (98%), 1-(2-chloroethyl)pyrrolidine hydrochloride (98%), 2-chloro-N,N-diethylethylamine hydrochloride (99%), iodomethane (99%), 2,2,2-triuoroethanol (99+%), 4,5,5,-octauoro-1-pentanol (98%), hexauorobutanoic acid (97+%) and heptadecauorononanoic acid (97%) were obtained from Sigma-Aldrich (Diegem, Belgium). Lithium bis(triuoromethylsulfonyl)imide (99%) was obtained from IoLiTec (Heilbronn, Germany). All chemicals were used as received without any further purication. The 1 H NMR and 13 C NMR spectra were recorded on a Bruker Avance 300 spectrometer (operating at 300 MHz for 1 H, 75 MHz for 13 C). The 19 F spectra were recorded at a Bruker AMX 400 spectrometer (operating at 376 MHz for 19 F). The chemical shifts are noted in parts per million (ppm), referenced to tetramethylsilane for 1 H and 13 C. All solutions were made in CDCl 3 or DMSO-d 6 . The spectra were analyzed with SpinWorks software. The Fourier Transform Infrared (FTIR) spectrum of the IL was recorded by a Bruker Vertex 70 spectrometer via the attenuated total reectance (ATR) technique with a Bruker Platinum ATR accessory. The OPUS software package was used for analysis of the FTIR spectra. Thermogravimetric analysis (TGA) was performed using a TA instruments TGA Q500. CHN analysis (carbon, hydrogen, nitrogen) was performed on a CE Instruments EA-1110 element analyzer (Interscience, Louvain-la-Neuve, Belgium). It must be mentioned that it is very dicult to obtain reproducible CHN results for the highly uorinated ionic liquids, even when a combustion catalyst was added to the compounds. Especially the value for hydrogen showed a lot of scattering between dierent measurements. For ionic liquids 3a, 3b and 4a no reproducible CHN results could be obtained. However, all other analytical evidence showed that these compounds were pure. 
Synthesis and characterization
For the synthesis of the uorinated cations a general synthetic procedure was followed: (1) synthesis of the uorinated amino ether, (2) synthesis of the iodide salt and (3) preparation of the nal Tf 2 N product by a metathesis reaction with LiTf 2 N. The rst step, the synthesis of the uorinated amino ether was based on a modication of a procedure described by Kim et al. 1 Instead of 1.25 equivalents of NaH, we found that 1.5 to 1.8 equivalents gave higher yields.
The workup was done by column chromatography with Et 2 O:MeOH (95:5) as the eluent; the uorinated amino ether eluted in the last fraction. For the second step, the formation of the iodide salt, the uorinated ether was dissolved in acetonitrile and cooled down in an icebath.
Iodomethane (1 eq.) was added to the solution in small portions. After addition, the reaction mixture was stirred for 3 hours or until the amine has reacted completely, as monitored via TLC analysis. After reaction, the solvent was evaporated to give the pure iodide ionic liquid. The third and nal step was the transformation of the iodide ionic liquid into the bis(triuoromethylsulfonyl)imide ionic liquid. Therefore the iodide salt was dissolved in 30 mL of water and mixed with a water solution of lithium bis(triuoromethylsulfonyl)imide (1.5 eq.) causing an immediate formation of an ionic liquid phase on the bottom of the ask.
After stirring for 30 minutes, dichloromethane was added. The organic phase was separated and washed with 50 mL of distilled water. After the AgNO 3 test on the washing water gave a negative result for iodide ions, the solvent was evaporated to yield a pure ionic liquid. The detailed synthesis and characterization of precursor molecules and ionic liquids is described below.
Precursor molecules
Precursors for IL 1a N -((triuoroethoxy)ethyl)piperidine Sodium hydride (3.33 g, 139.0 mmol) in dry tetrahydrofuran (60 mL) was cooled down to 0 • C. 2,2,2-Triuoroethanol (7.93 mL, 108.6 mmol)
was added dropwise and the mixture was stirred at room temperature for 1 hour. Subsequently, 1-(2-chloroethyl)piperidine hydrochloride (20.0 g, 108.6 mmol) was added and the mixture was stirred for an additional 1 hour at room temperature. Afterwards, the mixture was stirred at 78
• C for 11 hours and at 65
• C for 23 hours. After this time, water was added to the mixture and the product was extracted with dichloromethane and a redish oil was obtain. Dissolution of the oil in dichloromethane and ltration yielded the unreacted piperidine substrate that was ltered o and an oil that was puried on silica gel. Two subsequent column chromatography purications were applied. First one in pure dichloromethane and thereafter one in 20% heptane/ethyl acetate to yield a slightly yellow oil. Some of the product was lost on solvent evaporation, a mass of 4.05 g and yield 12% was obtained. at room temperature for 1 hour. Subsequently, (2-chloroethyl)-N, N -diethylammonium hydrochloride (11.08 g, 64.4 mmol) was added and the mixture was stirred for one additional hour at room temperature. Afterwards, the mixture was stirred at 78 • C for 3 hours and at
70
• C for 17 hours. After this time, water was added to the mixture and the product was extracted with diethyl ether, to give a light yellow oil. A column chromatography step (100% diethyl ether) gave an impure product as the last fraction. A second column chromatography step (2% ethanol/dichloromethane) was applied to yield the product as a transparent oil.
Some product was lost on solvent evaporation and a total mass of 4.05 g and a yield of 12% was obtained. After evaporation of the solvent, the crude product was re-dissolved in diethyl ether and puried by chromatography on two subsequent columns in diethyl ether. A yellow oil was obtained with a mass of 2.70 g and a yield of 20%. 1 H NMR (300 MHz, CDCl 3 ): δ = 6.11
(tt, 1H, J 1 = 51.7 Hz, J 2 = 5.6 Hz), 3.97 (t, 2H, J = 13.9 Hz), 3.68 (t, 2H, J = 5.8 Hz), 2.67 (t, 2H, J = 5.9 Hz), 2.56 (q, 2H, J = 6.9 Hz), 1.02 (t, 6H, J = 6.9 Hz) ppm. 7.5 (as tested with a pH indicator strip), the solvents were carefully evaporated (foaming occurred upon evaporation). The solid product was dried overnight in a vacuum oven at 
Oxygen concentration measurements
The dissolved oxygen concentration was determined by combining the steady-state current on an ultramicroelectrode and the Cottrell equation on a macroelectrode. It was noticed that the uorinated chains on the ionic liquids had a surfactant-like behavior while bubbling oxygen. This resulted in bubbles that were lasting longer compared to the commercial ionic liquids. As a result, the time until a stable measurement could be performed was 20 minutes after bubbling. The procedure was tested and the results are shown below for ionic liquid 2a
as example for the procedure ( Figure SS2 ). In Table S2 it can be seen that the values for the Cottrell measurements, directly after bubbling and after 10 minutes of resting periode, are deviating from the other values due to the surfactant-like behavior of the uorinated chains on the ionic liquids. Therefore they cannot be used for the determination of the oxygen concentration in the ionic liquid and only the values from 20 to 50 minutes were used for further calculations.
A potentiostatic signal was applied on a gold macroelectrode where the oxygen reduction reaction is in mass transport limitation. The current response can be describe by the Cottrell equation (Eq. (1)):
with n the number of electrons in the redox reaction (= 1 
with r the disk radius of the ultramicroelectrode (25 µ m). By combining the two equations, the two unknown variables C and D can be determined. These measurements have been done for both the uorinated and non-uorinated, commercial ionic liquids. This way the eect of attaching a uorinated chain can be evaluated indisputable. Because it was observed in literature that the value of the dissolved oxygen concentration diers for the same solvents when dierent measuring techniques were used (e.g. electrochemical, gravimetrical or volumetric methods). The electrochemical data is presented for IL 1a and 1b in Table   S4 and S5, for IL 2a in Table S1 and S2, for IL 2b in Table S1 and S3, for IL 3a and 3b in Table S6 and S7, and nally for IL 4a and 4b in Table S8 and S9. Average -10.5 ± 1.5 -4.0 ± 0.3 Table S2 : Slope of the linear t of Cottrell on a gold macroelectrode (φ = 0.6 mm) and the calculated dissolved oxygen concentration for ionic liquid 2a.
Time after Average -6.4 ± 0.1 -2.2 ± 0.1 Average -5.7 ± 0.2 -1.7 ± 0.8 Table S7 : Slope of the linear t of Cottrell on a gold macroelectrode (φ = 0.6 mm) and the calculated dissolved oxygen concentration for ionic liquid 3a and 3b. Average -5.8 ± 0.6 -1.0 ± 0.1 • C the temperature was increased until 450
• C at a heating rate of 5 • C/min under a constant argon ow. • C the temperature was increased until 450
• C at a heating rate of 5 • C/min under a constant argon ow.
The oxygen reduction reaction and oxygen evolution reaction was studied by cyclic voltammetry in all uorinated ionic liquids ( Figure S8S11 Figure S6: Thermogravimetric analysis of IL 3a and 3b. After 1 hour at 25
• C the temperature was increased until 450
• C at a heating rate of 5 • C/min under a constant argon ow. 
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• C and IL 4b was at room temperature. 
